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SO^TO-TY PES QF D 1 S 1 RUMSMTS US INC- gE f-UCOHDUCTORS 
( NEW APPLICATIONS OF THE HALL EFFECT 


^h’lrnal Tekhnl.chesk oy Fizlki . Vol XXVI, No ^ 
Moscow, Mar 56 , pp 693 694 


V, II. Bogomolov 


nr [Cooment- ®-e following report was submitted, to the editors 
of Zhurnal gekhnlcheskov Firti,.- .• ... editors 


R "™ ber i in P are ethoses refer to the author's bibliorraoh’' 

the report. T’ e fiSUre mentl ° ned in the tcxt ls als ° a PF-nded il 


ertie- n of h r^ laEt ' f eW year3 l hCreo--.ln g ;y frequent use has been made of the dtod- 

the 1 ^Ut?oT«fa^^ 0 ^ e t\^rr i ' A,rt0r8 ' ^ tha effeCl ' 0f ' 

effect have been used as'SS tas'i.* 

fiela Indicators, nultipliei • •• - ‘ ■ Jr -P il ft ers > modulators,, 

into two crounr. *>,„ ; •' , -• J. .ill these uses can be divided 

be built without utilizing **1*' includes, tor example, amplifiers, which can 
of apparatus faciUta«n" 5 tf n< ^ ?netlC erfects; th<? °«»« group consist, 
solution by ordinary neaSs^rh^ 10 ' 1 ° f ensineet ins problems which defy 

cffect!^^^^ ^ ^tc^b’^som^devices^employing'the Hall^ 


Sq uare-law De tector 


thro^^he^evue!' and^' iZ%l - ?i° CUrrSnt 

*° v “ 1 - oi. »,ae magnetic field.. 


T,et I = I-cooiut ; B = bt. <v)s,.t. 


Then V x = «U$co&‘wt > RU X« + P* i&os2»t. 

2 2 

Tnua, the Hall electrodes yield a coolant voltage V = Hit r£ whi-h 
is proportional to the square cf the applied current. This 2 'is ' th- cas» 
of the Ideal square -law detector. 


Idea] "Linear 11 He t - c. tor 


If B = BqCOSwv- where f Q * const, then V = 1 B t1 RI n „ 


. . , th : S case The ^ component of the Hall voltage depends linerly on 

the applied currents Tr.lt i« the case of the ideal '’linear" detector. How- 
ever* in this case the necessary condition is that Bq = const. 


ectrum Analyser 


If the input, current in case S is £ I^cos^t, then, by varying the 


frequency of the magnetic i .eld ve can selectively detect only that harmonic 
whose frequency at the given moment corresponds to the field freauen-v 
this case V = 1 B RI . * * n 
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<r j t ... ' 

fact thff IS * c:vln 8 f**.-'. ’ a -ipe-Jrua 

=~ ’ 

tested. Ar. ^ V” « '-** h“I'- 

x oTi r V 9 #X ° f eei ™ ni ’- m (/ = {•■; 'ioust-ructed by'is from 

corn " C1, ' a pls.-«d in. - h _ «4o V 8 r'o% fWl? °I a thln P*** 0.0V 

«■££. "t'rL «• ri» sodeftu j : f^ ry I- SMFe4 *«**<- 

ainp-rec * c *-u VCi-V* ro/ ' Sal«*non*r*, tfc^ 9 ? 

- *■ l -‘ v io3cin r^»-ved p, v . , , . • - r.. -.-ivit / <.-f i w s - ^o-o 

n ' ef * 5 ‘ * ; ' r in The Hall "pfj*#;. r : r * r# ‘ " r,rt ^ *hevn fh«i+ th* vottsg* 


' i r.ru* ~ 

vber* A . s « * . . ~ • iO *- 

A ^ *>*r *Oh<> ity r;f ., llrrer . ., r t 

■D . . r “* ' : ‘ ,T ' -’■i°**anr.e m ::n' * n .* 

tm. I-V* 3 : 1,yi - m* -.p r p.'-C 3 ; ‘:!f «“««*•-■ rcr tbe 

■ 1= r.,u lr?a b , ,. e . lav M - ; onP, ?r ;,,ticu * »"*« **» ^ 


ota; r J ng f r 0)ft ♦ hie* f nrtr.jl- -- 

on - gBu ^ «•* •> -■ewnf v 6 m« ;-,brp-r/;: jX r-^r ; - th motion 

p».u„ . ‘ - 000 - tad*, « ,, 


o TMt. 5 -t- 

pOfc.. ible ;ii ♦ q*. -.agf, r ,| ^ j ^ vi gee. 

if th - ^nia'-sis k’>~ .. • ••*■ *° c * ,;v *a-.n a ^x^it^rry <* * 

^ ;ip ^ on ia ***> to iC'^a,/ and the 


With a li^.-rir * •»■ i,. £ .-.p • 

■with a. motility .if c ‘ " * ’, 


For devi- f.s c . r ; n 4 
will be ~ c-.-xv-rv ‘ 


,;l'd,: uv ^;r v : ?s mHd '- of 

” a fettle i.t in r y of about C ■ 0005 $ . 


‘- KJ0 — . c . 1 ?_\_ tne eftnr.jti-.nty 


10 ' n - £> - -f :,h- ,,jw lc .:^i r ,. r . 

LXaa ttl9> v:a ^ • d.; -;o U , r ,-. rtia the saoe fomu A ae. w- 

-• - *• moh.u:,f.y of i.000 .-m- ' Wt 


‘ ia w 

*- ftn OOY* )X ' A d. T fe - _ , , irr ,. n . r ;f ,, .A . 7~~Tr 

the input sign** ... ..^*! f "' n ori ? or ln Pi-'t r*ij<t«ncft if 

- -•*’ ■ * : ni». t.i. vo A to 


In tfc 
tftctabj.ft r 


V- '-r :« 2 -..-J i,., : ; . !f , 

? r -“ j. f. 3 u--i t o , t sf. 


.-;■*■•* J - *" to , x«*. ,.->• r , . " ■,;.' * ^ UA * : tn* aiuimuax a?- 

b - ljl -y 01 W -V-w: _ ; £- , n * a- rnr,^;..:.^. ‘ a5>? - f 5r^b v.,’ u a ffll .. 

• ; ' ' t '‘” '" ;;, ’""‘ s ' "**•“ 0r t-vnl to one Cil-.roiv-d 


7 -fc* -H*,. ;.. A ... . , 

> - - . ‘ - ■ '■ *’ 1 '.if;' ’• -.Vrs r* *.£i ~ .. 


r r:* rsacc ...... .... 4 . 

19 V ,..-. „., fr: ;‘v’ :! ■''’ •» ••an proto.-- . w .v, 

makep. this - „ - ' , “ ,J * ' ’ 1,n ^“ * ”5,= ?i».I':.. 5 f f e; ♦ df-ce .tor 


l.c At p-resfor f h- -r ■- a;- • 

fetartlng vt » fc ; >- rv * ■~v * : ^ re. .... . iptet- .•.>£- or dr ■?•£■: . r 1 Ti fl \ ;f s x V v 

dftte^t.sng isnr..;*rry v ;»V T 0 "" 1 ^ r,i,;vor *-.f ^spable of 

J - 2 "U\ C\i. : ii' 
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TThe resolving power end sensitivity of the analyzer based on the above- 
described principle ts greater than that cf existing spectrum analyzers <> The 
range of analysis is extended from audio frequencies up to radio frequencies 
at which it is still possible to obtain strong magnetic fields., The apparatus 
can be of smaller size y but simpler and mere convenient and reliable than or- 
dinary analyzers* 


All the above remarks once more emphasise the broad possibilities opened 
up by the use of semiconductors p whose employment in radio engineering is not 
limited to use in diodes or tr&Qsistors* ' 


[Appended figure follows. ' 






Fig 1. a -- chare cf Hal.l-effeit square-law detector; b — 

characteristi:: of Hall-effect "linear" detector <U = U, }; c: — 200-cps 

input"' 


voltage spectrum of audio oscillator ?.G-iO obtained with Hail-effeet analy2er; 
Ai — amplitude of i-th harmorv.:/. ; H -- number of harmonic 






_'_r_ .. ^ C ' ,, 


f1 ; fo. 
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